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_ � fOb[^ n�MPG Q=cOZ[FYR G Q®?NMPb[^ n�� G?AcOQ=R4b�MPGWMPG Q=_ Q\^ cOb�M1hL@®?AZ[@\� Z]?NMPQ\_:� fOF,��MPG Q�X!F,� fP?A^�M�@\F,^ _ b�MPb[F,^�DdT�c
MPG Q���Q\cOGlb[c�fOQ ;^ Q\_�H�MPG Q7MPb[��Q�+1c�MPQ\�pcOb#"\Q�b[c fOQ\_ � @\Q\_oMPFLBAQ\Q\�oMPG Q���?AcOc cO@®?AZ[b[^ nW?A^ _pMPG Q�cOF,� ^ _
cO��Q\Q\_K?NM4^ Q®?AfOZ�h @\F,^ c�MC?A^�M`rA?AZ[� Q\c\D

��� fOb[^ n MPG Q7MPfP?A^ cOb�MPb[F,^�� G?AcOQ�b[^�R4G b[@CGpMPG Q�_ Q\@\F,����F,cOb�MPb[F,^�fOQ®?A@SMPb[F,^ c=?AfOQ�?A@\@\Q\Z[Q\fP?NMPb[^ n H8MPG Q
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@\F,^ _ b�MPb[F,^�� ^�MPb[ZMPG Q�� G�h£cOb[@®?AZ�rA?AZ[� Q`b[c�F,�.MC?Ab[^ Q\_�D-i�b[n D 8 b[Z[Z[� c�MPfP?NMPQ\c-MPG Q�cOb#"\Q�F���MPb[��Q4c�MPQ\� cV_ � fOb[^ n
MPG Q%Z]?Ac�M MPG fOQ\Q%G F,� fOc���Q � F,fOQ b[n,^ b�MPb[F,^�D @-Z[FAMOMPQ\_ F,^ MPG Q h�+
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c�MPQ\� c�@CG?A^ n,Q\c�� fOF,� ½10�� #�c=MPF ½10 ��� #�c\D�T�^�?A� � fOF��.b[��?NMPQ�c�MPQ\��cOb#"\Q _ Q\@\fOQ®?AcOQ%F,^oMPG Q F,fO_ Q\f F��
½10 ��� #�c4��?An,^ b�MP� _ Q�b[cd^ FAMPQ\_W_ � fOb[^ n�MPG b[cVMPfP?A^ cOb�MPb[F,^�D

k G Q\^�MPG Q=* �LfOQ®?A@CG Q\c ?4� cOQ\f +1cO��Q\@\bC;Q\_ MPQ\����Q\fP?NMP� fOQ�?NM�R4G b[@CG=b[n,^ b�MPb[F,^�F£@\@\� fOc\H MPG Q�T�fOfOG Q\^ b[� c
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koQ%� cOQWMPG Q HV?A@CB�RV?AfO_ �-� Z[Q\f7��QSMPG F£_ � F,f�MPG QWb[^�MPQ\n,fP?NMPb[F,^ F���MPG Q%MPG Q\fO��?AZdQ�-x�?NMPb[F,^ c�?A^ _
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MPG Q MPb[��Q c�MPQ\��cOb#"\Q�b[c�MPG Q rA?AZ[� Q cOQ\Z[Q\@SMPQ\_.� F,f�MPG Q7b[^�MPQ\n,fP?NMPb[F,^KF���MPG Q�G�h£_ fOF£_.h£^?A��b[@�Q�-x�?NMPb[F,^ c\D
T c�R4b�MP@CGWb[cd��?A_ Q�MPF�?A^%Q��.� Z[b[@\b�M4��QSMPG F£_ R4G Q\^%MPG Q�MPb[��Q�c�MPQ\�WcOb#"\Q�b[c4?7� cOQ\f +1cO��Q\@\bC;Q\_L� � Z�MPb[� Z[Q
F��5MPG Q=X!F,� fP?A^�M4MPb[��Q�c�MPQ\�LcOb#"\Q�@®?AZ[@\� Z]?NMPQ\_ R4b�MPGW^ F7��?AcOc4cO@®?AZ[b[^ n D
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qdG Q`cOb[��� Z[bC;Q\_�n,Q\F,��QSMPf�h�cOG FYR4^ b[^�i�b[n D � 3{?�5 b[c�� cOQ\_�MPF�r,Q\fObC��h�MPG Q * �l��F£_ Q\Z[c�?A^ _�@CG Q\@CBM� F,f
^x� ��Q\fOb[@®?AZ�?A@\@\� fP?A@Sh,D�JL?A^�h�F��gMPG Q`b[����F,f�MC?A^�MQ� Q®?NMP� fOQ\c�F��gMPG Q4MPG Q\fO��?AZQ��.� Z[F,cOb[F,^���F£_ Q\Z[c-@®?A^���Q
Q � @\b[Q\^�MPZ�h¡Q��.� Z[F,fOQ\_�R4b�MPG?-x�?A^�MPb�MC?NMPb�r,Q7� fOQ\_ b[@SMPb[F,^ c�� F,f�MPG Q7MPb[��Q=MPFWQ��.� Z[F,cOb[F,^p?A^ _?-x�?AZ[b�MC?NMPb�r,Q
cOb[� � Z]?NMPb[F,^ c � F,f`MPG Q r,Q\cOcOQ\Z�RV?AZ[Z�Q��.�?A^ cOb[F,^¡?Ac�_ Q\cO@\fOb[��Q\_¡��Q\Z[FYR�D�X!F,���?AfOb[cOF,^ c`F��-��F£_ Q\Z�@®?AZ[@\�,+
Z]?NMPb[F,^ c�?An�?Ab[^ c�M�MPG Q�Q��.��Q\fOb[��Q\^�MC?AZ-fOQ\@\F,fO_ c�R4b[Z[Z ��Q7_ Q\cO@\fOb[��Q\_ob[^�MPG Q�M1R!F +1_ b[��Q\^ cOb[F,^?AZ-?A^?AZ�h£cOb[c
cOQ\@SMPb[F,^�D

qdG Q�c�h£c�MPQ\�"RV?Ac G Q®?NMPQ\_o� cOb[^ n%MPG Q�MPQ\����Q\fP?NMP� fOQ�� fOF�;Z[Q�_ Q\cO@\fOb[��Q\_l?A��FYr,QM� F,f�@\F,^�MPfOF,Z MPG Q\f +
��F£@\F,� � Z[Q�^ F D ½ F�� i�b[n D ½ 3 � 5�D-qdG Q�Q��.� Z[F,cOb�r,Q�Q��.�?A^ _ c`fP?A_ b]?AZ[Z�h�b[^�MPF MPG Q�n�?A��H _ Q\@\F,����F,cOQ\c\H�?A^ _
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b[n,^ b�MPQ\c!^ Q®?Af!MPG Q�c�h£����QSMPf�h ?)�.b[c\D-qdG Q�b[n,^ b�MPb[F,^7MPQ\����Q\fP?NMP� fOQ��?AcOQ\_%F,^�MPG Q�@\F,^�MPfOF,Zgq`X)^ F D � F��
i�b[n D � 3{?�5db[c�@®?AZ[@\� Z]?NMPQ\_WMPF ��Q ½1R / 8 X � F,f�X�+ / ?A^ _ ½1RP& 8 X � F,f�@�H6G�9�+ ½10PE 3 cOQ\Q q�?A� Z[Q ���S5�D�qdG Q
���p��Q\cOGKR4b�MPG ½�� "\F,^ Q\c�b[^WMPG Q�fP?A_ b]?AZ�_ b[fOQ\@SMPb[F,^LRV?Ac�� cOQ\_ � F,f`MPG Q @®?AZ[@\� Z]?NMPb[F,^ c\D�JWF,fOQ fOQ ;^ Q\_
��Q\cOG Q\c�n�?®r,Q MPG Q7cP?A��Q Q��.� Z[F,cOb[F,^KMPQ\����Q\fP?NMP� fOQ\c�MPF R4b�MPG b[^ ½ 8 X�D=qdG Q ½ � fOQ\cO� Z�M�� F,f�X�+ / @\F,��+
�?AfOQ\c!�{?®r,F,fP?A� Z[Q!R4b�MPG�MPG Qd��Q®?AcO� fOQ\_ 
£qF�QG rA?AZ[� QdF�� ½1RP8 8 X�H�� �.M-MPG Q\fOQ4b[c-?�cOb[n,^ bC;@®?A^�M�_ b�egQ\fOQ\^ @\Q
��QSM1R!Q\Q\^LMPG Q ½ � rA?AZ[� Q�F�� ½1RP& 8 X � F,fF@�H6G�9�+ ½10PE ?A^ _%MPG Q���Q®?AcO� fOQ\_ 
£qF�QG rA?AZ[� Q�F�� ½)N)� 8 X�D

T	��MPQ\f�MPG Q�b[n,^ b�MPb[F,^�H®MPG Q�� � fO^�� fOF,^�M ?A_.rA?A^ @\Q\c�F,�.M1RV?AfO_=b[^�MPF`MPG Q�fOQ\Z]?NMPb�r,Q\Z�h�@\F,Z[_ cOF,Z[b[_ Q��.� Z[F,cOb�r,QAD
qdG Q�fOQ\cO� Z�MPb[^ n G b[n,GK� fOQ\cOcO� fOQ7� fOF£_ � @SM�n�?AcOQ\c�_ fOb�r,Q MPG Q c�MPQ\Q\Z @®?AcOQ�F,�.M1RV?AfO_�D=XV?AZ[@\� Z]?NMPQ\_KfOQ\cO� Z�MPc
� F,f�MPG Q RV?AZ[Z G F£F,�¡c�MPfP?Ab[^�?NM�Z[F£@®?NMPb[F,^K^ F D � F��!i�b[n D � 3{?�5�?AfOQ�cOG FYR4^pb[^�i�b[n,c\D E ?A^ _ ½10 � F,f�MPG Q
F,^ Q�+1_ b[��Q\^ cOb[F,^?AZ�
£qF�QG"��F£_ Q\ZmD iF,f7@\F,���?AfOb[cOF,^�H!MPG QWMPG Q\F,fOQSMPb[@®?AZdMPG Q\fO��?AZ4Q��.�?A^ cOb[F,^)F���?A^
Q\���.M1hWc�MPQ\Q\Z5r,Q\cOcOQ\Z-b[c`cOG FYR4^¡b[^WMPG Q cP?A��Q � Z[FAM®D`qdG Q c�h£c�MPQ\� � F,f�X�+ /�G?Ac R�� n�?A�K��QSM1R!Q\Q\^¡MPG Q
* �)?A^ _%MPG Q�c�MPQ\Q\Z�� Z]?NMPQ�R4b�MPG MPG b[@CBx^ Q\cOc`F�� 0 D ½ @\�WD�iF,fF@�H6G�9�+ ½10PE c�h£c�MPQ\�WHMPG Q�n�?A�%cOb#"\Q�b[c N��
?A^ _KMPG Q � Z]?NMPQ MPG b[@CBx^ Q\cOc�b[c 0 D / @\�WD�qdG QM* � +;r,Q\cOcOQ\Z�?A^ _¡Q\���.M1hWr,Q\cOcOQ\Z-fOQ\cO� Z�MPc�cOG F,� Z[_¡@\F,b[^ @\b[_ Q
?AcdMPG Q�MPQ\����Q\fP?NMP� fOQ�b[^ @\fOQ®?AcOQ\c`� ^�MPb[Z�MPG QL* �)Q��.�?A^ _ c4MPFM;Z[Z�MPG Q�r,Q\cOcOQ\Z�F,fd_ Q\@\F,����F,cOb�MPb[F,^%n�?AcOQ\c
� fOQ\cOcO� fOb#"\Q MPG Q r,Q\cOcOQ\ZmDF9`FAMPQ MPG?NM4MPG Q=@\F£Q � @\b[Q\^�MPc�F���MPG Q\fO��?AZ8Q��.�?A^ cOb[F,^ � F,fdMPG Q Q��.� Z[F,cOb�r,Q\c�?AfOQ
½10 G n,fOQ®?NMPQ\f`MPG?A^LMPG Q�/ ½1&P0 c�MPQ\Q\Z�3 cOQ\Q q�?A� Z[Q\c�� � �4?A^ _T���5�D�qdG Q Q\c�MPb[��?NMPQ\_WMPb[��Q F��-@\F,^�MC?A@SM�?NM
R4G b[@CG%b[^ Q\f�M	* � ;Z[Z[c!MPG Q N��R�� n�?A�%?A^ _%c�MC?Af�MPc4� � cOG b[^ n7F,^ MPG Q�c�MPQ\Q\Z�RV?AZ[Zgb[cd?A� � fOF��.b[��?NMPQ\Z�h N�&
?A^ _ N�R G F,� fOc � F,f�@�H6G�9�+ ½10PE ?A^ _�X�+ / H�fOQ\cO��Q\@SMPb�r,Q\Z�h,D�
£b[^ @\Q MPG Q�cOF,Z[b[_T* � � ^ _ Q\fOn,F£Q\c�@CG Q\��b[@®?AZ
_ Q\@\F,����F,cOb�MPb[F,^�?A^ _�MPG Q7_ Q\@\F,����F,cOb�MPb[F,^¡n�?AcOQ\c � fOQ\cOcO� fOb#"\Q7MPG Q�r,Q\cOcOQ\ZmH5MPG Q7FYr,Q\fP?AZ[Z-c�MPfP?Ab[^¡rA?AZ[� Q\c
?AfOQLn,fOQ®?NMPQ\f�MPG?A^jMPG Q¡?A^?AZ�hxMPb[@®?AZ4Q��.�?A^ cOb[F,^'F���MPG QKc�MPQ\Q\Z`r,Q\cOcOQ\Z�?AZ[F,^ QAD qdG QKQSegQ\@SMPc F�����Q\cOG
fOQ ;^ Q\��Q\^�M�F,^lMPG Q�c�MPfP?Ab[^l@\� f�r,Q\c�R!Q\fOQ _ QSMPQ\fO��b[^ Q\_oMPFK��Q ^ Q\n,Z[b[n,b[� Z[Q�_ � fOb[^ nLMPG Q cOZ[FYR�G Q®?NMPb[^ n
� G?AcOQAH£cOb[^ @\Q4MPG Q`@\� f�r,Q\c6� F,f-MPG Q`@\F�?AfOcOQD3����%?A^ _ ����$ � 5-?A^ _A;^ QD3�����$ / ?A^ _ ����$ 8 5-��Q\cOG Q\c!?AfOQ
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qVR!F�_ b[��Q\^ cOb[F,^?AZxcOb[� � Z]?NMPb[F,^ c5?AfOQV��Q\fS� F,fO��Q\_�� F,f5MPG Q�
£qF�QG c�h£c�MPQ\��cOG FYR4^7b[^�i�b[n,c\D ½ 3 � 55?A^ _
� 3 � 56� F,f4X�+ /�?A^ _:@�H6G�9�+ ½10PE D-qdG b[cdc�h£c�MPQ\��b[cd?AcOcO� ��Q\_%MPF7��Q�?)�.b[c�h£����QSMPfOb[@AH.?A^ _W?�@Sh£Z[b[^ _ fOb[@®?AZ
R!Q\_ n,Q�RV?Ac4cOQ\Z[Q\@SMPQ\_:� F,f!MPG Q�@®?AZ[@\� Z]?NMPb[F,^ _ F,��?Ab[^�D �1^Wi�b[n,c\D ½,½ ?A^ _ ½�� H.@®?AZ[@\� Z]?NMPQ\_ MPQ\����Q\fP?NMP� fOQ\c
F��!MPG Q 
£qF�QG c�h£c�MPQ\� ?AfOQ7� Z[FAMOMPQ\_�r,Q\fOcO� c=MPb[��QAH�?AZ[F,^ n R4b�MPGp��Q®?AcO� fOQ\_o@\� f�r,Q\c\D qdG Q���Q®?AcO� fOQ\_
?A^ _L@®?AZ[@\� Z]?NMPQ\_ MPQ\����Q\fP?NMP� fOQ\c�?AfOQ cOG FYR4^¡?NM�?A^Wb[^�MPQ\fO^?AZ�Z[F£@®?NMPb[F,^?3 ^ F D R b[^Li�b[n D ½ 3 � 5 5d?A^ _WMPG Q
@\F,^�MPfOF,ZdZ[F£@®?NMPb[F,^43 ^ F D ½ b[^ i�b[n D ½ 3 � 5 5�DlqdG QW� fOQ\_ b[@SMPQ\_j?A^ _���Q®?AcO� fOQ\_ b[^�MPQ\fO^?AZ!MPQ\����Q\fP?NMP� fOQ
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@\� f�r,Q\c ?AfOQ b[^�n,F£F£_ ?An,fOQ\Q\��Q\^�MM� F,f�X�+ / H!?A^ _�MPG Q%� fOQ\_ b[@SMPQ\_ Q��.� Z[F,cOb[F,^ MPQ\����Q\fP?NMP� fOQ 3 q`X�^ F D
½ 5 F�� ½1R�� 8 X ?An,fOQ\Q\c�r,Q\f�h�R!Q\Z[ZVR4b�MPG�MPG QWQ��.��Q\fOb[��Q\^�MC?AZVrA?AZ[� Q%F�� ½1RP8 8 X 3 cOQ\QLq�?A� Z[Q ���S5�DjiF,f
@�H6G�9�+ ½10PE H MPG Q � fOQ\_ b[@SMPQ\_j?A^ _ ��Q®?AcO� fOQ\_�@\� f�r,Q\cM� F,f=MPG Q b[^�MPQ\fO^?AZ�MPQ\����Q\fP?NMP� fOQ G?®r,Q%cOb[��b[Z]?Af
cOG?A��Q\c\H � �.M!MPG Q�� fOQ\_ b[@SMPQ\_ Q��.� Z[F,cOb[F,^�MPQ\����Q\fP?NMP� fOQ�b[c ½1RP0 8 Xjr,Q\fOcO� c ½)N)� 8 X � F,f�MPG Q�Q��.��Q\fOb[��Q\^�M®D
qdG Q�_ b�egQ\fOQ\^ @\Q\c!��QSM1R!Q\Q\^ MPG Q���F£_ Q\Z�?A^ _ ��Q®?AcO� fOQ\_ fOQ\cO� Z�MPcV?AfOQ`Z[b[BAQ\Z�h�MPG Q�fOQ\cO� Z�M!F��8b[^?A@\@\� fP?A@\b[Q\c
b[^LMPG Q @CG Q\��b[@®?AZ5Bxb[^ QSMPb[@\c���F£_ Q\Z[c\D���Q\cO� b�MPQ=MPG b[c�_ b[cO@\fOQ\�?A^ @Sh,H8��FAMPGLMPG Q ��F£_ Q\Z�?A^ _KQ��.��Q\fOb[��Q\^�M
n,b�r,Q�?=Z[FYR!Q\fV@\F£F,BAFAeWMPQ\����Q\fP?NMP� fOQ � F,f=@�H6G�9�+ ½10PE MPG?A^WX�+ / D 
xMP� _ b[Q\c!R!Q\fOQ�@\F,^ _ � @SMPQ\_ MPF�?AcOcOQ\cOc
MPG Q�?A@\@\� fP?A@Sh�F��!MPG Q�@®?AZ[@\� Z]?NMPb[F,^ c�?A^ _�MPG Q�fOQ\� fOF£_ � @\b[� b[Z[b�M1hLF��!MPG Q7��Q®?AcO� fOQ\��Q\^�MPc\D qdG Q���F£_ Q\Z
cOb[� � Z]?NMPb[F,^ c�R!Q\fOQ�fOQ\��Q®?NMPQ\_ R4b�MPG)MPG Q�fOQ ;^ Q\_ ��Q\cOG Q\cW?A^ _ ?AfOQ¡^x� ��Q\fOb[@®?AZ[Z�hj?A@\@\� fP?NMPQKMPF�Z[Q\cOc
MPG?A^�? _ Q\n,fOQ\QAD T fOQ\� Z[b[@®?NMPQ 
£qF�QG�MPQ\c�M�RV?Ac���Q\fS� F,fO��Q\_ � F,f�X�+ /?3 qF� + 0P&� 5�H�?A^ _KMPG Q�Q��.� Z[F,cOb[F,^
MPQ\����Q\fP?NMP� fOQ=F�� ½1RPR 8 X F�� MPG b[c`MPQ\c�M�@\F,���?AfOQ\c	�{?®r,F,fP?A� Z�h%R4b�MPGWMPG Q=rA?AZ[� Q F�� ½1RP8 8 X � F,f4MPG Q=MPQ\c�M
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